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ABSTRACT

Computer simulation is the most versatile approach for investigating a wide range of possible impact scenarios
(e.g., vehicle type, guardrail type, and impact conditions). Computer simulation can also be very useful for
determining the precise effects of a crash with a barrier on a vehicle’s performance. Experiments and finite
element analysis (FEA) are two methods that were considered for use in this study. In an experiment, a static test
is performed to validate the model of the W-beam rail section, and the FEA model is used to model different crash
scenarios. FEA has been used in several studies involving the impacts of vehicles with roadside safety hardware
and has proven to be very effective. In this chapter, the methodology used to assess the performance of guardrail
systems in this study is presented here C Channel, cut C section 200 cut C channel used for post and spacer for
guardrail design so in this study 200 cut C channel is best compared to exiting model.
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I. INTRODUCTION

Indians are among the most versatile individuals on the planet. Insights show that 74% of residents matured 40 years
or more seasoned own an engine vehicle and voyaged a normal of 16,000 kilometers on India's streets during the
year 2004, Transport India. The quantity of authorized drivers hopped from 17.1 million of every 1988 to over 22.5
million out of 2005, Transport India. This degree of versatility accompanies a cost. Truth be told, Statistics India
shows that the quantity of mishaps, however diminished during the last decade, actually stays high as delineated in
Table 1.1. The quantity of fatalities diminished from 4154 of every 1988 to 2767 out of 2007 while the quantity of
genuine mishaps diminished from 28031 out of 1988 to 13723 out of 2007. The expense of the revealed mishaps in
2004 was around $63 billion Vodden et al., (2007). On account of the passings and wounds, car accidents keep on
being the significant transportation security issue in India and stay one of the main supporters of long stretches of
lost life among Indians, to a great extent because of passings among youngsters, Transport India. In the United
States, Baker and Krueger (1992) revealed that in 1985 engine vehicle mishap wounds cost $49 billion dollars in
clinic spending, treatment and circuitous expenses. The vehicles are exposed to various types of crash: full front,
back sway, side effect, back rakish effect, rollover and so forth Mishaps can occur in the city, at low velocities, or on
the expressways at higher rates. To further develop the vehicle execution and diminish the engine vehicle wounds
and fatalities, government associations issue guidelines and wellbeing principles. The decrease of wounds can be
accomplished either by upgrading the traffic guideline or by executing more dynamic security highlights or by
further developing latent wellbeing execution of the vehicle. In India, the Ministry of Transportation is the authority
substance that directs vehicle security. The Transportation Development Center (TDC) is Transport India's focal
innovative work branch, under the Policy Group's Transportation Technology and Innovation directorate.
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Figure 1 Use of midspan splices and offset blocks in a MGS (Ochoa, C & Ochoa, T, 2011)

Il. LITERATURE REVIEW

Olegas Prentkovskis et al,[1] in their work 'An investigation of the redirections of metal street guardrail
components, 2009' has examines Statistical information on auto collisions in 2008 in Lithuania. Metal guardrails,
comprising of X-shape metal posts and a defensive W-shape even shaft, are generally famous. The creators inspected
the disfigurement cycles of the components of the previously mentioned guardrail. They have additionally assessed
flexible distortions, just as the impact of soil on the covered post part of the guardrail. In view of the created
numerical model of metal street guardrail, the diversions of its components brought about by the effect of a vehicle
moving at different not set in stone. The got upsides of avoidances of guardrail components (a defensive W-shape
level shaft and a X-shape post) introduced in paper don't surpass the permissible upsides (of bar diversions). The
model created might be altered to utilize it for the examination of distortion cycles of shaft framework’s designs in
transport foundation (for example light posts, traffic-signals and street signs).

D.A.F. Bayton et al [2] in his work "Investigation of a security boundary association joint post-testing (Elsevier,
2007)" inspect the impact of a full effect vehicle crash test on the joint material and the mechanical latches that
structure part of the wellbeing obstruction pillar to radiate association joint The outcomes show changes in the
wellbeing hindrance bar material microstructure in the space of the opened openings where the mechanical clasp
were exposed to shear stacks because of strain powers in the security obstruction shaft. Extra data is introduced to
exhibit that adjustments of the material microstructure have not been brought about by cool work disfigurement
supported in the assembling cycle. Further testing utilizing various materials, diverse space profiles and distinctive
breadth bolts would decide their commitment to joint execution. They might even upgrade the hindrance execution
as far as decreasing joint slip and obstruction avoidance or in fact they might have little impact on in general
framework execution.

M. Borovinsek et al [3] in their work "Reenactment of crash tests for high regulation degrees of street wellbeing
hindrances (Elsevier,2007)" presents the aftereffects of programmatic experiences of street security obstruction
conduct under vehicle crash conditions for high control levels as commanded by the European standard EN 1317. An
excellent understanding of reenactment and genuine accident tests results was noticed, which thus legitimizes the
utilization of programmatic experiences during the time spent turn of events and affirmation of street wellbeing
obstructions. In spite of the more prominent affectability of speed increases to not completely obliged test
boundaries, the aftereffects of the reproduction and of the test contrast inside worthy +10% edge. In any case,
utilizing parametric programmatic experiences the best boundary plan for anticipated examination boundaries not
really settled with sensible exactness.
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I1l. PROBLEM DEFINITION

This failure could be due to many reasons, including poor design flaws, defective installation, and improper
maintenance. The bearing plate, nuts, washers, and anchor bracket are rarely damaged.

NCAC - 8000 kg SINGLE UNIT TRUCK MODEL
Time = [

Figure.3.2 Highway guardrail (b)
IV. NEED

Across the country, there are numerous dangerous roads that don’t have the guardrails installed to prevent serious
accidents from occurring. These roads may have a high risk for a head-on collision, rollover accidents, sliding off of
steep roads with little shoulder, or careening off the road and into trees. When city, county, or state departments try
and cut costs, they may fail to install guardrails on roads that desperately need them. When this occurs, they may be
held accountable for any serious accidents that occurred on that road

V. RESULT
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Figure 5.1 54 km/hr 15 degree post deflection graph
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Figure 5.2 54 km/hr 15 degree spacer deflection graph
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Figure 5.3 54 km/hr 15 degree car body deflection graph
VI. CONCLUSION

This chapter discusses the methods of analysis that are used in this study, including modelling the G4(2W) guardrail
system, performing the dynamic tests and validating the FEM model. Computer simulation is the most versatile
approach for investigating a wide range of possible impact scenarios (e.g., vehicle type, guardrail type, and impact
conditions). Computer simulation can also be very useful for determining the precise effects of a crash with a barrier
on a vehicle’s performance. Experiments and finite element analysis (FEA) are two methods that were considered
for use in this study. In an experiment, a static test is performed to validate the model of the W-beam rail section,
and the FEA model is used to model different crash scenarios. FEA has been used in several studies involving the
impacts of vehicles with roadside safety hardware and has proven to be very effective. In this chapter, the
methodology used to assess the performance of guardrail systems in this study is presented here C Channel, cut C
section 200 cut C channel used for post and spacer for guardrail design so in this study 200 cut C channel is best
compared to exiting model.
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VIl. FUTURE SCOPE
This study can be extended for further research crash test simulation and physical.

REFERENCES

1) Shailesh S. Sengar, Vaibhav Raghav, Chadaram Srinivasu . Design & Fabrication of a Special Tool to Produce
Square Hole. Procedia Materials Science 6 ( 2014 ) 1823 — 1836. pages 14 ,2014.

2) Michael J. Mossinghoff . Enumerating isodiametric and isoperimetric polygons. Journal of Combinatorial
Theory, Series A 118 (2011) 1801-1815. Pages 15.2011.

3) Raviraj.D.Gohil, Manhar.S.Kagthara, Piyush.J.Mandaliya . Design of cam geometry for minimization of fillet
radius effect in square hole drilling operation. Pages 10. International Journal of Advance Engineer ing and
Research Development (IJAERD) Volume 1,Issue 5,May 2014, e-ISSN: 2348 — 4470.

4) Bangar Sunil Kisan, Prof. Mythili Sreeram. Modification of drilling tool to make square hole. Pages 3.
IJFEAT. ISSN: 2321-8134.

5) Rahul D.Mankar, Dhananjay M.Titarmare and Amit S.Ghade. Design anf fabrication of square drilling machine
by using special tool. Pages 6 , ISSN: 2456 — 2084.

6) Shahram Hosseini Ch., Ehsan Zamani, Seyed Matin Mortazavi . Analysis of square hole drilling mechanism
using Oldham's non-coaxial couplings. pages 6. Bull. Env.Pharmacol. Life Sci., Vol 4 [Spl issue 1] 2015: 197-
202.

7) R.D. Gohil, M.S. Kagthara. Review on Design of Cam Geometry for Minimization of Fillet Radius Effect in
Square Hole Drilling Operations. Pages 3. International Journal for Research in Technological Studies| Vol. 1,
Issue 5, April 2014 | ISSN (online): 2348-1439.

8) Jim Foster, Tamas Szabo. Diameter graphs of polygons and the proof of a conjecture of Graham. Pages 11
Journal of Combinatorial Theory, Series A 114 (2007) 1515-1525.

9) Scott G. Smith . Drilling Square Holes. Pages 5 Vol. 86, No. 7 « October 1993.

10) Giorgio Figliolini, Pierluigi Rea. Reuleaux Triangle and its Derived Mechanisms. Pages 11. Mechanism and
Machine Theory, 44 (8), 1595-1606, (2009).

11) A. S. Besicovitch.,1963. Minimum area of a set of constant width, in Proceedings of Symposia in Pure
athematics. Vol. 7, pp. 13-14, Convexity, Amer. Math. Soc., Providence, RI.

12) Advancing EDM through Fundamental Insight into the Process, pages 6 Annals of the CIRP, 54/2:599-622.

13) Barry Cox and Stan Wagon. Circle-Squaring. A Mechanical View.Pages 5 Kunieda, M., Lauwers, B., Rajurkar,
K.P., Schumacher, B.M., 2005. Francis.

14) H. G. Eggleston.,1952. A proof of Blaschke’s theorem on the Reuleaux Triangle, Pages 8 Quart. J. Math. 3 296-
297.

15) Rajurkar, K.P., Zhu, D., 1999. Improvement of Electrochemical Machining by Using orbital Electrode
Movement,Pages 6 Annals of the CIRP, 48/1:139-142.

16) http://www.steelexpress.co.uk/engineeringsteel/EN9.html.

17) R. Klotzler.,1975. Beweis einer vermutung uber n-orbitformen kleinsten inhalts, Pages 11 Z. Angew. Math.
Mech. 55 557-570.

18) R. G. Sparber “makingsquare holes”Pages 6. version 4April 17, 2012.

http: // www.ijrtsm.com®© International Journal of Recent Technology Science & Management
47


http://www.steelexpress.co.uk/engineeringsteel/EN9.html

THOMSON REUTERS ISSN : 2455_9679
[Ravi et al., 7(2),Feb 2022] Impact Factor: 4.256

19) https://www.slideshare.net/Arahvinth/square-hole.

20) Roger j. morell February 21, 1978 “square hole drill” Pages 7 U.S.Patent 4074778.

21) Watts Brothers Tool Works (1996)..How to Drill Square, Hexagon, Octagon, Pentagon Holes. Wilmerding,
Penn.

22) A K Hajra Choudhury and Niranjana Roy(2010) review on “Drilling machines-Elements of workshop
Technology vol 2,pp 227-255.

23) Tong S.H., Yan J. and Yang D.C.H., " Design of deviation-function based gerotors ", Mechanism and Machine
Theory, 44 (8), 1595-1606.

24) Zayas E.E., Cardona S. and Jordi L., "Analysis and synthesis of the displacement function of the follower in
constant-breadth cam mechanisms ", Mechanism and Machine Theory, 44 (10), 1938 — 1949.

http: // www.ijrtsm.com®© International Journal of Recent Technology Science & Management
48


https://www.slideshare.net/Arahvinth/square-hole

